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[要約] 
  
Modulated electro-hyperthermia enhances dendritic cell therapy 
through an abscopal effect in mice 
 
（マウスにおいてモデュレーション温熱療法はアブスコパル効果を介し
て樹状細胞療法の抗腫瘍効果を増強する） 
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【Aim】 
The aim of this study was to assess whether modulated 
electro-hyperthermia (mEHT) can induce an abscopal effect and 
thereby enhance the antitumor effects of immuno-therapy. 
【Methods】 
We used an intratumoral dendritic cell (DC) injection and 
mEHT to treat C3H/He mice inoculated with squamous cell 
carcinoma SCCVII cells in the left leg, and we assessed the whole 
body antitumor effects. Tumors were examined every two or three 
days in order to assess growth inhibition. The tumor-draining 
lymph nodes were removed to enable flow cytometric analysis of 
CD3+ and CD8+ cells, whereas immuno-histochemistry was used 
to assess CD8, S100 and Foxp3 expression in the tumors. 
Additionally, gp96 expression in the tumors from the different 
treatment groups was measured. 
【Results】 
In the control group, the mean tumor volume was larger than 
that in other groups. A larger number of CD3+ and CD8+ cells 
were detected by flow cytometric analysis in the DC plus mEHT 
treatment group. Tumor tissue immunostaining showed that CD8 
and S100 were more strongly expressed in the DC plus mEHT 
treatment group, although Foxp3 expression was much higher in 
the control group. The gp96 gene expression level in the mEHT 
group was significantly different from the expression level in the 
control group. These results indicated that the combination therapy 
of an intratumoral dendritic cells injection and mEHT evoked 
systemic antitumor activity. 
【Conclusion】 
An abscopal effect may be induced by mEHT, and the effect 
of immunotherapy with DCs was strongly enhanced by the 
overexpression of gp96. Gp96 is thought to be one of the 
molecules explaining the abscopal effect. Direct intratumoral 
administration of DCs and mEHT may be a feasible future 
treatment strategy. 
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